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CASE REPORT

Pulmonary embolism and renal artery thrombosis in a
patient with patent foramen ovale
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Department of Internal Medicine, Azienda Ospedaliera, Cosenza, Italy

Abstract. Background and aim: Paradoxical embolism is a rare condition in which a thrombus migrates from
the venous system to the arterial circulation, usually through a patent foramen ovale (PFO). Pulmonary em-
bolism (PE) and isolated occlusion of one renal artery has been seldom reported. Mezhods: We describe a case
of a 47-year old white man with a one-month history of exertional dyspnea who was admitted to our hospital
for severe pain in the right lumbar region. Results: A computed tomography showed PE and a thrombotic oc-
clusion of the right renal artery. A trans-thoracic echocardiogram documented a PFO with right to left shunt.
Magnetic resonance imaging of the brain and venous compression ultrasonography of the lower extremities
were normal. Therapeutic anticoagulation was started. Conc/usions: PE and thrombotic occlusion of one renal
artery is a rare manifestation of paradoxical embolism. Exertional dyspnea is an atypical manifestation of PE
and can delay the diagnosis. (www.actabiomedica.it)
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Introduction

The term paradoxical embolism refers to a rare
condition in which a thrombus migrates from the ve-
nous system to the arterial circulation, usually through
a patent foramen ovale (PFO) (1). The arteries more
frequently interested are those of the brain and of the
extremities (1-4). We report a case of right renal artery
occlusion coexisting with pulmonary embolism (PE)

and PFO.

Case Report

A 47-year old white man was admitted to our
hospital for severe pain in the right lumbar region.
His clinical history was significant only for a body
mass index of 35 and for an exertional dyspnea that
had started one month earlier. For this symptom the
patient had undergone an EKG and a trans-thoracic

echocardiogram that had yielded normal results. The
physical examination was remarkable for severe right
lumbar pain. The laboratory exams were significant for
an increase of the serum creatinine (2.0 mg/dl, normal
range 0.6-1.1), Alanine amino-transferase (145 U/L,
normal range 5-40) Protein C Reactive (128 mg/d],
normal range 0-5) and procalcitonin (1.2 ng/dl, normal
range 0-0.09). An EKG was normal. A chest and abdo-
men computed tomography was performed. The exam
showed a central PE and a sub-total thrombotic occlu-
sion of the right renal artery, with several hypo-perfused
areas in the homolateral kidney (Figure 1 and 2).

No atherosclerotic plaques in the main arteries
were noted. Anticoagulation with therapeutic doses of
subcutaneous enoxaparin was started. For the suspicion
of a paradoxical embolism a trans-thoracic echo-con-
trast echocardiogram was obtained, and the exam doc-
umented a PFO with right-to-left shunt (Figure.3).

Magnetic resonance imaging (MRI) of the brain
and venous compression ultrasonography (CUS) of
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Figure 1. Embolus of the right upper lobar pulmonary artery

(arrow).

Figure 3. Contrast echocardiography: contrast material in the
left ventricle (arrows) as a consequence of right to left atrial
shunt.

vd, right ventricle; ad, right atrium; as, left atrium; vs, left
ventricle.

Figure 2. Right renal artery thrombosis (upper arrow) with
hypo-perfused areas of the kidney (lower arrow).

the lower extremities were normal. The conditions of
the patient progressively improved, and he was dis-
charged eight days after the admission with long-term
prescription of oral apixaban. No attempt to closure of
PFO was made. At the time of this report, after three
months of follow-up, he is going well.

Discussion

Foramen ovale is a fetal inter-atrial communica-
tion that usually closes soon after birth. Although in
about 20-30% of the population this closure is incom-
plete (1,2), the higher pressure in the left atrium usu-
ally prevent the migration of potential venous thrombi.
However, if the right atrium pressure exceed that of the
left atrium, paradoxical embolism can occur (2). This
pathogenic mechanism could explain our case. Indeed
a thrombus from the venous system could have caused
PE and could have increased the pulmonary artery and
right atrium pressures, which in turn could have al-
lowed a subsequent thrombus to migrate in the right
renal artery through the PFO. Admittedly no thrombi
were found in the veins of the lower extremities with
the CUS. However this exam is abnormal only in a
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minority of cases of PE (5), albeit most emboli origi-
nate from the veins of the lower limbs (6). We believe
our case is interesting for two main reasons. First, the
isolated occlusion of one renal artery is very rare in par-
adoxical embolism, which usually affects the circulation
of the brain or extremities (1-4). Of note, MRI of the
brain was normal in our case. Second, the diagnosis of
pulmonary embolism was delayed by about one month
due to its atypical manifestation. The classical clinical
features of pulmonary embolism are indeed acute on-
set of dyspnea, chest pain, syncope or hemoptysis (6).
However, isolated exertional dyspnea has occasionally
been reported among the clinical manifestations of PE
(7). The optimal treatment of paradoxical embolism
depends on the clinical presentation. When an acute
venous thromboembolism co-exists, the cornerstone of
the therapy of is full-dose anticoagulation (2,4), while
the utility of PFO closure remains controversial (4). If
a cryptogenetic stroke had occurred in a patient with
PFO, closure of the foramen ovale plus anti-platelet
therapy has shown to be superior to anti-platelet ther-
apy alone (8-10), and anticoagulation seems to be better
than antiplatelet therapy (11). There are no randomized
trials evaluating the usefulness of PFO closure in the
case of unexplained systemic embolism. However, clo-
sure would seem to be reasonable in selected cases (12).

Conclusion

Pulmonary embolism and isolated thrombotic
occlusion of one renal artery is a rare manifestation
of paradoxical embolism. The exertional dyspnea is an
atypical manifestation of PE and can delay the diag-
nosis. The optimal treatment of paradoxical embolism
depends on the clinical presentation.

Ethics approval and informed consent: Ethic approval: not appli-
cable. Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy of
the written consent is available for review by the Editor-in-Chief
of this journal on request.

Conflict of Interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity

interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

References

1. Windecker S, Stortecky S, Meier B. Paradoxical Embo-
lism. ] Am Coll Cardiol 2014;64:403-15. doi: 10.1016/j.
jacc.2014.04.063.

2. Konstantinides S, Geibel A, Kasper W, Olschewski M,
Bliimel L, Just H. Patent foramen ovale is an important pre-
dictor of adverse outcome in patients with major pulmonary
embolism. Circulation. 1998 May 19;97(19):1946-51. doi:
10.1161/01.¢ir.97.19.1946.

3. Le Moigne E, Timsit S, Ben Salem D, et al. Patent Foramen
Ovale and Ischemic Stroke in Patients With Pulmonary
Embolism: A Prospective Cohort Study. Ann Intern Med.
2019 Jun 4;170(11):756-763. doi: 10.7326/M18-3485.
Epub 2019 May 7.

4.Zhang HL, Liu ZH, Luo Q, Wang Y, Zhao ZH, Xiong
CM. Paradoxical embolism: Experiences from a single
center. Chronic Dis Transl Med. 2017 Mar 30;3(2):123-
128. doi: 10.1016/j.cdtm.2017.02.005. eCollection 2017
Jun 25.

5. Turkstra F, Kuijer PM, van Beek EJ, Brandjes DP, ten Cate
JW, Biiller HR. Diagnostic utility of ultrasonography of
leg veins in patients suspected of having pulmonary embo-
lism. Ann Intern Med. 1997 May 15;126(10):775-81. doi:
10.7326/0003-4819-126-10-199705150-00005

6. Konstantinides SV, Meyer G, Becattini C, et al. ESC
Scientific Document Group. ESC Guidelines for the di-
agnosis and management of acute pulmonary embolism
developed in collaboration with the European Respiratory
Society (ERS). Eur Heart J 2020;41:543-603. doi: 10.1093/
eurheartj/ehz405.

7.Stein PD, Beemath A, Matta F, et al.Clinical characteris-
tics of patients with acute pulmonary embolism: data from
PIOPED II. Am J Med 2007; 120: 871-9. doi: 10.1016/].
amjmed.2007.03.024.

8. Mas JL, Derumeaux G, Guillon B, et al. CLOSE Inves-
tigators. Patent Foramen Ovale Closure or Anticoagula-
tion vs. Antiplatelets after Stroke. N Engl ] Med. 2017 Sep
14;377(11):1011-1021. doi: 10.1056/NEJMo0a1705915.

9. Carroll JD, Saver JL, Thaler DE, et al. RESPECT Inves-
tigators. Closure of patent foramen ovale versus medical
therapy after cryptogenic stroke. N Engl ] Med. 2013 Mar
21;368(12):1092-100. doi: 10.1056/NEJMoa1301440.

10. Sendergaard L, Kasner SE, Rhodes JF, et al. Gore RE-
DUCE Clinical Study Investigators. Patent Foramen Ovale
Closure or Antiplatelet Therapy for Cryptogenic Stroke. N
EnglJ Med. 2017 Sep 14;377(11):1033-1042. doi: 10.1056/
NEJMoal1707404.

11. Kent DM, Dahabreh IJ, Ruthazer R, et al. Anticoagulant
vs. antiplatelet therapy in patients with cryptogenic stroke
and patent foramen ovale: an individual participant data



Acta Biomed 2022; Vol. 93, Supplement 1: ¢2022209

meta-analysis. Eur Heart J. 2015 Sep 14;36(35):2381-9.
doi: 10.1093/eurheartj/ehv252. Epub 2015 Jul 3.

12. Giblett JP, Williams LK, Kyranis S, Shapiro LM, Calvert
PA. Patent Foramen Ovale Closure: State of the Art. Interv
Cardiol. 2020 Nov 24;15:e15. doi: 10.15420/icr.2019.27.
eCollection 2020 Apr.

Correspondence

Received: February 23, 2022
Accepted: March 24, 2022

Carlo Bova, MD

Internal medicine Department,
Azienda ospedaliera, Via Migliori,
Cosenza, 87100, Italy

Phone: 0984681243

E-mail: carbova@libero.it



